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Study on changes of mandibular vertical height control parameters and temporomandibular
joint morphological parameters before and after correction in adult patients with class II
bone malocclusion with high angle A0 Han, ZHAO Yan-xia, CHEN Jie, YIN Zhi-gang, WANG Yi-qun,
LIU Ping-yan, ZHANG Cui-fen = Handan Stomatological Hospital, Handan 056000, China
[ Abstract] Objective To investigate the correlation between changes of mandibular vertical height control parameters and tem-
poromandibular joint (TMJ) morphological parameters before and after correction in adult patients with class I bone malocclusion with high
angle. Methods One hundred and sixty-three adult patients with class II malocclusion and high angles in our hospital from January 2019 to
January 2024 were selected. The cone-beam computed tomography (CBCT) imaging data of the patients were imported into Mimics20 sofi-
ware. The mandibular vertical height control parameters such as anterior skull base-mandibular plane angle (SN-MP ), ratio of posterior
height to anterior height (S-Go/N-Me) and true mandibular rotation angle (XiPm-SN) were measured. The TMJ morphological parameters
such as condylar width (CW), condyle length (CL), condyle volume (CV), condyle surface area (CSA), articular fossa width (FW) , ar-
ticular fossa length (FL), articular fossa depth (FD), articular tuberosity angle (NA), anterior joint space ( AS), superior joint space
(SS), posterior joint space (RS), condylar middle space (MS), condylar internal space (IS) and condylar external space (ES) were also
determined. The correlation between mandibular vertical height control parameters and TMJ morphological parameters were analyzed. Results
After correction treatment, SN-MP angle, S-Go/N-Me angle, and XiPm-SN angle of the patients were significantly reduced (P<0.05).
After correction, CW, CL, CV, CSA, FW, FD, and NA angles were obviously increased, while IS and ES angles were markedly decreased.
However, FL, AS, SS, RS and MS angles were unchanged. ASN-MP angle showed positive correlation with AIS and AES (P<0.05),
whereas AS-Go/N-Me angle exhibited negative correlation with ACW and AFW (P<0.05). Both AXiPm-SN angle and AIS/ES angles
demonstrated positive correlations (P<0.05). Conclusions The changes of SN-MP angle, S-Go/N-Me and XiPm-SN angle before and after
correction are related to the width of condyle and fossa and the internal/external space of condyle. Using this as a reference for the design of
micro-implant anchorage is helpful to obtain good height control of the mandible. So that, the lateral profile of adult skeletal Class II maloc-
clusion patients with high angles can be improved.
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By 5 T U B A S80S TM) R84 S 80 Al
etk IEA A FORHR A Pearson AP0 4T, AR IE
DO FERER A Spearman FRAH AT, P<0.05 R
ZERAGITEX,

2 #R

2.1 MEHIETHEEREEHSHILR A0t
FEH TR R E R R R A A S 2R ™ E R
B U AN 2 1] 35 1 IR AR IR L LI, 28 Ry
ik 255 3 RINGEE, 09T IR B 4 S X

S HIBE Bl R 443k 2026 4F 1 355 23 55 1 1)

A0 A0 R A, A4 0T X g RS (TER
ZHAH 37 ~45 mm) JF OB SIS AE L, 25
PEIF 32 BR (<30mm ) | 55 59 5o M SR IR, A
BHET 452 0 0 O AT 52 18 2% &2 A8 (CBCT B¢ 1y i
W) o ANWFTE TR kBB & A0 G T AL R
i,3 i R YT O AR O T S | 28 R IE
Wi o 7 1) (U3 L 153 7)) S e AR 2R, RS2 A
JP R, BHBFIA S SN-MP £, S-Go/N-Me J%
XiPm-SN ¥ B s/, 2 R A G it ¥ 8 L (P<
0.01), W1,
F1 FRAETAEESERHSHLR

ZH SN-MP £{i(°) S-Go/N-Me(%)  XiPm-SN f{1(°)
BrinTl 42.05+4. 62 70.31+4.75 49.75+4. 34
BrikkE 39.91+5.22 66. 20+3. 80 48. 04+4. 63
! 7.791 2.986 3.692

P <0. 001 0. 008 <0. 001

2.2 HHRETRE TM) BEEFESHILE it CW,
CL.CV.CSA FW FD NA B @34k 1S ES B i
IN,ERA G E L (P<0.05) {BE AT & FLAS,
SS\RS.MS LI 8 fk, 2R LG it & L (P>
0.05), W2,

2.3 THEESEERSNSHE TV EEESHN
BEME Ag A5A AL RIEMHR(P<0.05),
AS-GO/N-Me IﬂﬁAcw \AFW %ﬁ*ﬁéé([)<0 05) ,EAm\
Ay BIEHZE(P<0.01), Agpooyn FAS A A B
EAHY(P<0.05) , W3,

x2 HEEIRE TV BEEESHILER

ZH AT IR (BFiIf G -BRa ) e P
CW(mm) 16.95+2. 10 17.52+2.07 0.51+0. 44 t=2.893 0.011
CL(mm) 8.05+1. 00 8.29+0.93 0.28+0. 30 t=3.214 0. 007
CV(mm®) 1491. 90+405. 30 1857. 50+401. 65 431.95+170. 80 t=06.681 <0. 001
CSA (mm?) 813.85+177. 50 996. 35+209. 77 127. 60+60. 46 t=5.447 <0. 001
FW(mm) 27.05+2. 89 27.72+2.57 0.61+0.70 t=2.413 0.031
FL(mm) 17.78+1.91 18.13+2.03 0.17+0.22 t=0.955 0. 143
FD(mm) 9.12(7.61,10.26)  9.52(8.19,10.45)  0.35(0.12,0.52) Z=2.801 0. 005
NA(°) 29.50(27.93,31.47) 32.15(28.85,35.63)  1.70(1.54,1.97) Z=2.448 0. 026
AS(mm) 2.11+0.70 2.09+0. 65 -0.02+0. 33 t=0.073 0.951
SS(mm) 2.38+0.44 2.24+x0.56 -0.25+0. 58 t=1.727 0.101
RS(mm) 1. 85+0. 48 1.77+0. 48 -0.19+0. 69 t=0.953 0. 357
MS(mm) 2.41+0. 34 2.25+0. 46 -0.20+0. 35 t=1.692 0.110
IS(mm) 2.63+0.53 2.33+0.65 -0.31+0. 47 1=2.316 0.034
ES(mm) 2.04+0.29 1. 82+0. 33 -0.21+0. 22 t=3.611 0. 002
%3 THREREEHSHS W HEESRMMEEYE

HiH A s A S-Go/N-Me XiPm-SNfi

r/rs P r/rs P r/1s P
Ay -0.272 0.248 -0. 405 0. 003 -0.281 0. 101
A -0.267 0.251 -0. 300 0. 089 -0.277 0. 107




SEFHEE BRI AR AR5 2026 4F 1 A 55 23 555 1 0] 139
i H A A S-Go/N-Me A XiPm-SNff|
r/rs P r/rs P r/1s p
Ay -0.173 0.331 -0.203 0.112 -0.282 0.201
A csa -0.114 0. 504 -0.271 0. 306 -0. 147 0.121
Ay -0.324 0.053 -0. 401 0.032 -0. 389 0.051
Apy -0.222 0.197 -0. 220 0. 194 -0. 159 0.149
Agp -0. 337 0. 068 -0.209 0.217 -0. 301 0. 095
Aa -0. 198 0. 307 -0.209 0.237 -0. 245 0.129
A s 0.394 0. 147 0. 400 0. 245 0. 393 0.243
A 0.277 0. 305 0.322 0. 300 0.227 0.231
Ags 0. 306 0.278 0.291 0. 288 0. 253 0.159
Ay 0.257 0.222 0. 409 0. 052 0.291 0.410
A 0. 458 0.017 0. 563 <0.001 0. 466 0.014
Agg 0.419 0.020 0.531 0. 002 0.461 0.022
3 itig FEASTR (FD 98/ ) , B BEAZ w8 (FW 3 K) |, Al fig 5 16

TE W IA ) A T v S AL B 2T I R
HI AR B 4, R CE P T 2EEE R 1
e AR AR IS 2 s o T AT I, ol L K AR
BEIERE (T I) ERE ), DT 2R A5 BRARL %) g B 45
WS, A5 38 o X b A A — i S A (A Bl
T A S STt AR SC L, R IR TR U T A i =
JEETIBOR . 8 R s oA B, BT IR JS SN-
MP ff .S-Go/N-Me M XiPm-SN £ 4 i & W/ (P <
0.01), FHU™ A T 33 B &1 Tié e , ANB 1 BH 2 9/
TV T 2525 K60 19 X5 FR P A2 2 T L -9 2 T R 1Y
FEAil . A ZH E i o3t 45 R WoR, BRiR R CW L CL,
CV .CSA .FW FD NA B @K (P<0.05),1S ES B
I8/ (P<0.05) , CW CL .CV .CSA {34 i3 B ¢
WRBREWEINAESE T H R ME, Mihee 4"
(A ZE IE S, B 5 25 10 AR B A ARG K BE Sl g & it
TR (RS e M S FW L FD 3SR ¢
TR MG I, NA 8 KU 5T B T R A
. MR AP, CW CL,CV CSA FW FD NA Bk
B RIS AL T 51 B b e G A RS Ok
LT 2 B B O R TR AR R O
FHA RIRE AL, =35 Z 18] 1 B 6 R AR A DR FERR
SE L PR LED g CBCT I 45 B ESE B R
Mo BHHENREREEAREFNEIRAEAR, 5
X R K, REER R EAR, 25
TR0 b T A P e A R T X R Sy
IEES R AN S TS ST A 1 E A VA Y =
RO, DT 5 006 47 4% R 28 OG5 25777 22 [a] 1 B
BERFRNNR, 2 B Ry weg & PRE FTE FB B I, Meral
AU —TRAF ST AR A, FW  FD 39K 5 5615 SRR
B O AT ST 65 B B B TR FE 1S R TMY ¢
TR AL I LAl E AT B B SRR AR A D
PRAT ST s 5G4 SR A3 ] L DG 8 1 T

BT BERS AV B 0 1 R ok R v O 451 i BT A g
WA G, 1S ES 38/ 36 B RS (8] B 47 /N 5 G T, Ui
E PSR TERY N2 1190 B Y7 o A A X 1Y S VAN B il
AP A 0T RS

TR L v B AR v, R A B e i 1 AR Ak
UG B AR 22 A5G, W5 B AT RAR
Py ARk SR A IR AR R A G, AR K
AR U & U 2K, B L SN-
MP FAER T i 1 e B 45 ] A A o E S8,
RESE A WERAPEAL T AR (%) 5 ), i HL, TMT JE 2
SEPR SR SR B 1), 52 R AR B I T A2 Ak
fife i) F L5 S R 2 B R R, R, B 5% SN-
MP ffi .S-Go/N-Me XiPm-SN fi 5 TMJ £ 52250
CW .CL.CV ,CSA . FW FL _FD NA AS.SS RS MS,
IS \ES Z[A/ZR 4k 5 (AR OGR4 B T PP AG BN B P
11 A5 AR = R B BRI T A L e B 4o i 3%
o MM ITE R EIR, A qowgy 9 D D s BIE
G, Agoonme T Doy Dpy BRI, 5 A AL
BIEMR, A vpnsvg 3 A g Ays HIEAHE, X BEH
T e B SRR T O R R
P TE B ASMRIBRAG OC , 25 e DU 30 S 50005 B fE A 1T
A7 o BE R AR, B T A0 % I LS T 1), A%
AR M) TR SRR IR0, 76 TMI [0 T 3%
BRI B RS R S O B T 5 3% W 1 AR AR
AT 52 W 3575 36 2ok 72 vh 1 0 L v BE A R, AL
Hadad %50, BR 28 J5 2 52 0 & 1 F1 1R
38 PR AR AR JR 0 A B PT R 2 i PR
B, R G BRCB Wi 2 A 3 oy P e, DT EE 98 TM)
A, BARSE A, TM JE S M2 T fig S5 8/A
J ELIER AL g 15 5 8RR 9E 10 7 40 A A8 A6 A G, B4
TE A I X BFA 1 7= A 38 I, AT 18 B T R 28 1Y
JEANAE, RAEYE D REREm A RERIRE,



140

WA DIRE RS S TM) [N 137, Jin 2 e WLAL
Ji¥hnR SRR AR R E A E N EEH ., B
J SO R R IR S B AT — 5 R R
i 83 T AR R B A A ) B L Ay A £
B RRE &k, AS-Go/N-Me 5 ACW &1
AHOCIE G- T BH I 00 0 L 45 B il AL . R
7 BRSATH T AR TM) &Y £ SR [ A E
TASEOC R, MR AR B /N, e FE AT RS A 2 1
Jnt R A ARV AL , A B TR TMT B
FOEME . Agoonme 9 Doy Dy MK, ATHES
RiR a8 BAE N TR IE A AR A ¢, 2 X
g8 M K B A B IS PR B B 0 A e D .o
A ipmsngn T Dis A ps YIRIEAE, 6B N 403 5 &
JEE 7 ) 5 AR 5 PR [ s N 470 ) B 2 U0 R G, T 60T 1
15 BE 280 SN-MP i1 . S-Go/N-Me . XiPm-SN £f i 45
LRI RES S AR ZEAE X h I BRI
0 TS AA T = A R RS 2 67 T A (R 3
K, SHF R ME HAERK LT, LHZE T
e FEAS IR, TR A0 ) & A S T ERE , in 2 5 o
THEARE ST ™M) RSP R,
I 245 FA Rk 5 A R0 1Y S B D8/ NS 2 8 T 1
JE AR A0 K A 0 B R ORI AR A S b R
A B T RIS 2 v B AR B i A, SR
FETAME AR 22 5| HT A R Ze 48 v T L A 5 B
o SO, AR b B O 7 A AR, SE P
BRI

25 FRR BRIAET S SN-MP £ .S-Go/N-Me &
XiPm-SN 1 {45 Ak it 55 B 58 K OG5 65 9 4 F R 58
P/ MBIBR ) A8 Ak A 2, LA AR SRR AR =2 Bt i
WS A BT T a3k R0 B4 i, DL il
NEPE T AP f R B A, (AR R 3R
N BT R, R S5 98 10 R S i T 2 — 2 R
FeA Zrul KETB TS TSk

[ &% k]

(1] BXE X H. KRAEFFATAXTERTRAEGHAIMCES A
WEMR CTHRII]. WARKFFH|: EFIR, 2023,61(7):
101-108.

(2] 2%, Z40 BELE. % BRI FEENWEL S T HE
WS THETEET LGS AEET BN meta 9AT[]]. £
HOEE ¥ 227 ,2023,41(3) :305-314.

(3] X8, & Rk, 2 8, % XFAMBEMBTRAX T FIELEMH
REABHOGZEYRFNEF R[] PO JEEFLEZF, 2024,
59(2) ;157-164.

(4] AL THEL R, S BTHRATEXTRAERY A
WAER CT M E )], 40 REF4%,2022,57(7);
694-700.

(5] B, 2R EEMR, £ HERATARRZHCLE TS H

S HIBE Bl R 443k 2026 4F 1 355 23 55 1 1)

BRI E R AT [T e n R ¥ AR E,2022,57(10)
1015-1021.

[6] Evlice B, Duyanyuksel H, Evlice A, et al. The effect of myotonic dys-
trophy type 1 on temporomandibular joint and dentofacial morpholo-
gy: A CBCT analysis[ J].J Oral Rehab,2023,50(10) :958-964.

[7] Kim MS, Jha N, Choi JH, et al. Three-dimensional changes in the
mandibular proximal segment after using a surgery-first approach in
patients with class III malocclusion and facial asymmetry [ J]. J
Craniof Surg,2022,33(7) :1956-1961.

[8] Cho HI,Lee SH,Shin M, et al. Correlation between the morphology of
carbon nanofibers and the transport characteristics of Li-ions in a battery
anode under fast charging conditions|[ J ]. Carbon,2023 :213.118247.

[9] Zheng J,Zhang Y,Wu Q,et al. Three-dimensional spatial analysis of
the temporomandibular joint in adult patients with Class II division 2
malocclusion before and after orthodontic treatment: a retrospective
study[ J]. BMC Oral Health,2023,23(1) :11-18.

[10] &AL, B, b i BT AR FTAMBLEHATERS Y

FREATHEMCEN AR R[] T 0 BEEFRE,2022,40
(4) :414-421.

[11] F4, KE#H X —7, F FRIXEHREEARATAEL
HEEENSHTAX T RUNERLKCT 24 []]. 40
I E %47 ,2022,57(11) . 1147-1155.

[12] Mihee H,Haeddeuri K,II-Hyung Y, et al. Facial asymmetry pheno-
types in adult patients with unilateral cleft lip and palate and skele-
tal class TIT malocclusion using principal component analysis and
cluster analysis[ J].J Craniof Surg,2023,3: 34.

[13] ERLE %, AT, % AR Ok &AM T HLTHASNHR
P[], bR A AR I R, 2023,43(5) :648-654.

[14] WF &, ETFR, Bk, & FRELEFEARAFEIESE T
B) B LR AR A R B E R CT WE[T]. A
K AR (B M) ,2023,58(4) :568-572.

[15] Chen Y,Li L,Li Y,et al. Comprehensive positional and morphologi-
cal assessments of the temporomandibular joint in adolescents with
skeletal Class III malocclusion; a retrospective CBCT study [ J .
BMC Oral Health,2023,23(1) .78.

[16] Zhang Y,Zheng J, Wu Q, et al. Three-dimensional spatial analysis
of temporomandibular joint in adolescent Class II division 1 maloc-
clusion patients: comparison of Twin-Block and clear functional a-
ligner[ J]. Head & Face Med, 2024,20(1) :4.

[17] Meral SE, Karaaslan S, Tiiz HH, et al. Evaluation of the tem-
poromandibular joint morphology and condylar position with cone-
beam computerized tomography in patients with internal derange-
ment[ J]. Oral Radiol ,2023,39(1) :173-179.

[ 18] Dygas S, Szarmach I, Radej 1. Assessment of the morphology and

degenerative changes in the temporomandibular joint using CBCT

according to the orthodontic approach: a scoping review [ J]. Bi-
oMed Res Int,2022,2022.1-28.

Al-Hadad SA, Alyafrusee ES, Abdulqader AA et al. Comprehensive

—
—_
=)

[

three-dimensional positional and morphological assessment of the
temporomandibular joint in skeletal class Il patients with mandibu-
lar retrognathism in different vertical skeletal patterns[ J]. BMC O-
ral Health,2022,22(1) ;149.

[20] 3,73, FOOUR, % LB F MU BA & LA LRI %
ERmRBETEAEERBEHFOHERLI] LE A FFER
(E¥K),2022,54(2) :340-345.



